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• 



CLAIMS 



1. 




AA automotive computing device memory system comprising: 



non- volatile storage configured to hold object store pages for an automotive 
computing device; 

dynamic random access memory (DRAM) operably associated v^ith the 
non-volatile stoiage and configured to receive object store pages; and 

static rardom access memory (SRAM) operably associated with the non- 
volatile memon^ and configured for connection to a battery so that one or more 
object store pages can be preserved therein in the event of an automotive power 
loss. 



2. Thd 

wherein the non 



automotive computing device memory system of claim 1, 
volatile storage comprises flash memory. 



3. The 
wherein the DRAM 



automotive computing device memory system of claim 1, 
comprises one or more DRAMs or SDRAMs. 



4. The automotive computing device memory system of claim 1 further 
comprising a bati ery operably couplable with the SRAM responsive to an 
automotive power loss. 
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5. The automotive computing device memory system of claim 4 further 
comprising means tor operably coupling the battery with the SRAM in the event 
of an automotive power loss. 



6. The automotive computing device memory system of claim 4, 
wherein the battery comprises a single cell battery. 



7. The automotive computing device memory system of claim 4, 
wherein the battery comprises a lithium cell battery. 



8. An automobile embodying the memory system of claim 1. 

9. An automotive computing device memory system comprising: 
non- volatile storJge means configured to hold object store pages for an 

automotive computing depce; 

dynamic random access memory (DRAM) means operably associated with 
the non- volatile storage means and configured to receive object store pages; 

static random access memory (SRAM) means operably associated with the 
configured for connection to a battery so that one or 
^reserved therein in the event of an automotive power 



non-volatile memory and 
more object pages can be 
loss; 



battery means for providing backup power to the SRAM; and 
circuit means for delecting a power loss and responsive thereto operably 
coupling the battery with thd SRAM in the event of an automotive power loss. 
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10, An aujomotive computing device comprising: 
one or more microprocessors configured to be powered by a automotive 
voltage source; 

access memory (SRAM) operably coupled with the one or 



static random 



more microprocessoijs, the SRAM being configured to receive one or more pages^ 
under the influence o^f the one or more microprocessors, from one or more of non- 
volatile storage or volatile storage that can be carried by an automotive vehicle; 
and 

a backup battery couplable with the SRAM to provide power in the event 
that the automotive voltage source drops out of regulation. 



11. The automotive computing device of claim 10 further comprising 
power control circuitry associated with the SRAM and configured to determine 
when the automotive voltage source drops out of regulation and then automatically 
couple the backup battery with the SRAM. 



12. The automotive computing device of claim 11, wherein the power 
control circuitry is configured to place the SRAM in a low power, high impedance 
state. 

13. The automotive computing device of claim 11, wherein the power 
control circuitry is co ifigured to isolate the SRAM and the backup battery from 
other system components. 
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14. The automotive computing device of claim 11, wherein the power 



control circuitry is con 



igured to place the SRAM in a low power, high impedance 



state, and then subsequently couple the SRAM with the backup battery. 

15. The automotive computing device of claim 10 further comprising 
non-volatile storage operably coupled with the one or more microprocessors and 
configured to contain an object store for the computing device. 

16. The autoriotive computing device of claim 15, wherein the non- 
volatile storage comprises flash memory. 



17. The automotive 
storage from which the 
comprises DRAM confij 



computing device of claim 15, wherein the volatile 
SRAM is configured to receive the one or more pages 
;ured to hold read only pages from the object store. 



18. The automotive computing device of claim 15, wherein the volatile 
storage from which the SRAM is configured to receive the one or more pages 
comprises DRAM configured to only hold read only pages from the object store. 



19. The automotive computing device of claim 15, wherein the SRAM 
is configured to hold pages that have been written to. 

20. The automotive computing device of claim 19, wherein the SRAM 
is configured to hold at least some read only pages that are written to. 
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21. The automotive computing device of claim 10 further comprising 
low voltage detection circuitry operably coupled with the one or more 
microprocessors and configured to detect when the automotive voltage source has 



dropped out of regulation and 
the same. 



generate a signal to the microprocessor indicating 



22. The automotive computing device of claim 21, wherein the one or 
more microprocessors are configured to receive said signal and effect one or more 
copy operations responsive thereto. 

23. The automotive bomputing device of claim 22, wherein said copy 
operations can copy pages from} volatile storage to SRAM. 



24. An automobile 
claim 10. 



embodying the automotive computing device of 



25. An automotive computing device comprising: 
one or more SRAMs; 
one or more backup battdries; and 
power control circuitry configured to: 

detect when a voltage powering the one or more SRAMs has 
dropped out of regulation' and 

automatically incorporate the one or more backup batteries to power 
the one or more SRAMs. 
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26. The automotiv| computing device of claim 25, wherein the one or 
more backup batteries comprise one or more cell batteries. 



27. The automotive computing device of claim 25, wherein the one or 
more backup batteries compriselone or more lithium cell batteries. 

28. The automotive computing device of claim 25, wherein the power 
control circuitry is configured tojplace the one or more SRAMs in a low power 
state. 



29. The automotive computing device of claim 25, wherein the power 
control circuitry is configured to isolate the one or more backup batteries and the 



one or more SRAMs from other sysi 



em components. 



30. The automotive compjatin 
control circuitry is configured to pi 
state before it incorporates the one 
more SRAMs. 



ing device of claim 25, wherein the power 
Ace the one or more SRAMs in a low power 
or more backup batteries to power the one or 




utomobile embodying the computing device of claim 25. 



31. 



32. An automotive computing system comprising: 
one or more backup batteries; 

one or more SRAMs selectively couplable to the one or more backup 

more pages that have been written to in the 



batteries and configured to hold one or 
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computing system, the one or njore backup batteries being provided so that they 
can be coupled to the SRAM in an event of an abrupt power shut down. 



33. The automotive computing system of claim 32, wherein the one or 
more backup batteries comprise cell batteries. 



34. An automotive computing system comprising: 



I 

one or more microprocessors 



source; 



configured to be powered by a vehicle voltage 



non-volatile storage coupled with the one or more microprocessors and 
configured to hold one or more object store pages for the computing system; 

ith the one or more microprocessors and 
ect store pages that it receives from the non- 



volatile storage coupled w 
configured to hold one or more oh 
volatile storage; 

static random access memor)^ 



(SRAM) operably coupled with the one or 
more microprocessors, the SRAM bding configured to receive one or more pages, 
under the influence of the one or more microprocessors, from one or more of the 
non- volatile storage or volatile storag 
a backup battery couplable wi' 



h the SRAM to provide power in the event 
that a voltage rail associated with the ioltage source drops out of regulation; 

low vohage detection circuitry operably coupled with the one or more 
microprocessors and configured to detect when the voltage rail drops below a 
predetermined value and generate a sj[gnal to the one or more microprocessors 
indicating the same; and 

power control circuitry configured to: 
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detect when the voltage rail drops out of regulation; and 



automatically incorporate 



35. A vehicle embodying the 



he backup battery to power the SRAM. 



computing system of claim 34. 



36. An automotive computing device data preservation method 
comprising: 

detecting when a voltage associated with operation of an automotive 
vehicle drops out of regulation; 

responsive to said detecting, placing an SRAM carried on the automotive 
vehicle in a low power state; and 

backing up the SRAM with a backup battery. 



37. The automotive computin; 
claim 36 further comprising placing the 
backing up the SRAM with the backup battery 



device data preservation method of 
SRAM in the lower power state before 



38. The automotive computing device data preservation method of 
claim 36 further comprising isolating the backup battery and the SRAM from 
other system components. 



39, The automotive computing 
claim 36 further comprising after said detecting 
on the automotive vehicle into the SRAM. 



device data preservation method of 
ing, writing data from DRAM carried 
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40, An automotive computing device data preservation method 
comprising: / 

detecting an abrupt autonjotive vehicle power shut down; 

responsive to said detectang, placing an SRAM carried on the automotive 
vehicle in a low power state; and 



backing up the SRAM in 



41. The automotive 



its low power state with a backup battery. 



computing device data preservation method of 
claim 40 further comprising placing the SRAM in the lower power state before 
backing up the SRAM with the backup battery. 



42. The automotive computing device data preservation method of 
claim 40 further comprising isolating the backup battery and the SRAM from 
other system components. 

43. An automotive computing device data preservation method 
comprising: 

maintaining an object store for the computing device in flash memory that 
is carried by an automotive vehicle; 

writing pages of the object store into DRAM that is carried by the 
automotive vehicle; 

writing pages of the DR\M into SRAM that is carried by the automotive 
vehicle in the event the DRAM pages are attempted to be written to; and 

battery-backing the SRA|V[ in the event of an abrupt power shut down 
condition. 
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44. The automotive computing device data preservation method of 
claim 43 further comprising detecting the abrupt power shut down condition and 
responsive thereto, placing the SRAM in a low power state. 

45. The automotive o|)mputing device data preservation method of 
claim 44 further comprising placing the SRAM in the lower power state before 
battery-backing the SRAM. 



46. The automotive computing device data preservation method of 
claim 43 further comprising isolating the battery-backed SRAM from other system 
components. 



47. The automotive computing device data preservation method of 



claim 43 further comprising copying 



one or more pages from DRAM to SRAM in 



the event of the power shut down condition 

48. A method of operating an automotive computing device comprising: 

providing an automotive computing device having flash memory that can 
contain read only pages, DRAM fori holding pages from the flash memory, and 
SRAM for holding DRAM pages that are written to; 

detecting when a voltage powering the SRAM drops out of regulation; 

placing the SRAM in a low po\Jer state responsive to said voltage dropping 
out of regulation; and 

backing up the SRAM with a baclcup battery. 



Ue & Hayes. PLLC 



58 



J 220001 236 MSI-727.PA T.APP 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



49. The method of clairr 
with the backup battery after placin 



48 further comprising backing up the SRAM 
II the SRAM in the low power state. 
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